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© Method of curing a compressible printing blanket and a compressible printing blanket produced 
thereby. 



© A laminated printing blanket (10) having com- 
pressible and resilient properties is produced by 
disposing an intermediate layer (24) having substan- 
tially uniformly distributed voids of substantially uni- 
form size between a substrate layer (26) and a 
surface layer (20) of the blanket. The voids (28) of 
the compressible intermediate layer (24) are formed 
by introducing microcapsules into an elastomeric 
compound formulated for production of the inter- 
mediate layer, and by vulcanizing the intermediate 
layer at a temperature below the melting point of the 

^microcapsules to a degree sufficient to fix the micro- 

^capsules in place within the structure of the inter- 
mediate layer. A final vulcanizing step completes the 

qq curing of all layers to produce a laminated unitary 

OJ blanket (10). 
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METHOO OF CURING A COMPRESSIBLE PRINTING BLANKET AND A COMPRESSIBLE PRINTING BLAN- 
KET PRODUCED THEREBY 



This invention relates to a method of curing 
printing blankets and printing blankets produced 
thereby, and in particular relates to a compressible 
printing blanket of the type used in offset lithog- 
raphic printing. 

The use of blankets in offset lithography is well 
known and has a primary function of transferring 
ink from a printing plate to paper. Printing blankets 
are very carefully designed so that the surface of 
the blanket is not damaged either by the mechani- 
cal contact of the blanket with the parts of the 
press or by. chemical reaction with the ink ingre- 
dients. Repeated mechanical contacts cause a cer- 
tain amount of compression of the blanket which 
must be within acceptable limits so that the image 
is properly reproduced. It is also important that the 
blanket have resiliency, i.e. be capable of even- 
tually returning to its original thickness, and that it 
provide constant image transfer regardless of the 
amount of use of which it is put. 

Printing blankets are normally composed of a 
substrate base material which will give the blanket 
integrity. Woven fabrics are preferred for this base. 
The base may consist of one, two. three, or more 
ayers of fabric. The working surface, by which is 
meant the surface that actually contacts the ink, is 
usually a layer of elastomeric material such as 
rubber. The blanket is conventionally made by 
calendaring or spreading rubber in layers until a 
desired thickness of rubber has been deposited, 
after which the assembly is cured or vulcanized to 
provide the finished blanket. Such a blanket is 
acceptable for many applications, but often lacks 
the necessary compressibility and resiliency need- 
ad for other applications. It is desirable, therefore, 
to produce more highly compressible blankets with 
improved resiliency. 

It is difficult to obtain an improved compres- 
sibility factory by the standard construction de- 
scribed above because the rubber material, while it 
is highly elastomeric, is not compressible and can- 
not be compressed in a direction at right angles to 
its surface without causing a distortion or stretch of 
the blanket in areas adjacent to the point of com- 
pression. If irregularities exist in the printing plate, 
the presses, or the paper, the compression to 
which the blanket is exposed will vary during the 
printing operation and the irregularities in the 
plates, presses, cr paper will be magnified by the 
lack of compression in the printing blanket. 

The key to providing a printing blanket having 
• he desired compressibility and resiliency is in pro- 
vicing a compressible layer therein. In particular, it 
has been found that by including at least one layer. 



of material comprising a compressible layer of re- 
silient polymer in a printing blanket that printing 
problems such as those described above as well 
as "blurring" (lack of definition), caused by a small 
5 standing wave in the blanket printing surface adja- 
cent to the nip of the printing press, can be avoid- 
ed. Also, a compressible layer can serve to absorb 
a "smash", that is a substantial deformation in the 
blanket caused by a temporary increase in the 

70 thickness in the material to be printed, for example, 
the accidental introduction of more than one sheet 
of paper during the printing operation. By incor- 
porating a compressible layer in the blanket, a 
"smash" can be absorbed without permanent dam- 

15 age to the blanket or impairment to the printing 
quality of the blanket. In addition, a resilient, com- 
pressible layer helps to maintain the evenness of 
the printing surface and the thickness of the blan- 
ket during the printing operation by restoring the 

20 normal thickness of the blanket after compression 
at the nip of the press. 

Many different means of producing a com- 
pressible layer within a printing blanket are known 
in the art. For example, compressible layers have 

25 been formed by mixing granular salt particles with 
the polymer used to produce the layer, and there- 
after leaching the salt from the polymer to create 
voids. The voids in the layer make possible the 
"positive displacement of the surface layer without 

30 distortion of the surface layer since volume com- 
pression occurs and displacement takes place sub- 
stantially perpendicular to the impact of the press. 
Such a method is disclosed in Haren et al, U.S. 
Patent 4,025,685. Other methods, such as using 

35 compressible fiber structures have been used here- 
tofore to produce compressible layers. Examples 
are found in Duckett et al, U.S. Patents 3,887.750 
and 4,093,764. Rodriguez, U.S. Patent 4,303.721, 
teaches a compressible blanket made using blow- 

40 ing agents to create voids in the compressible 
layer. The use of rubber particules to create voids 
is disclosed in Rhodarmer. U.S. Patent 3,795,568. 

The forming of voids using blowing agents has 
the disadvantages that the size of the voids 

^5 formed, and the interconnecting Gf the voids is not 
easily controlled. Oversized voids and intercon- 
nected voids cause some areas of the printing 
blanket to be more compressible and less resilient 
than adjacent areas of the printing blanket, which 

so results in deformations during printing. The leach- 
ing of salts from a polymer matrix has the dis- 
advantages that the particle sizes used are limited, 
and that the leaching step is difficult, time consum- 
ing and expensive. 
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» More recently, it has been found preferable to 
produce printing blankets having a compressible 
layer comprising a cellular resilient polymer having 
cells or voids in the compressible layer in the form 
of discrete microcells. It has been found particu- 5 
larly advantageous to produce a compressible lay- 
er by incorporating hollow microcapsules in the 
polymer, as illustrated by Shrimpton et al, U.S. 
Patent No. 3,700,541, and corresponding British 
patent 1,327,758; and by Larson, U.S. Patent w 
4,042.743. 

In prior art methods of producing a compress- 
ible layer for a printing blanket employing micro- 
capsules, it has been found that the t thickness of 
the compressible layer formed is not easily con- 75 
trolled since microcapsules most suitable for this 
use will melt at a temperature lower than the vul- 
canizing temperature used for vulcanizing the print- 
ing blankets. Since the microcapsules melt before 
the vulcanization is complete, and before the com- 20 
pressible layer achieves a set structure, agglomer- 
ation of the voids created by the microcapsules 
occurs, and size variations in the voids also occur. 
This can affect overall performance properties of 
the blanket. Also, the variations in the sizes of the 2s 
voids can weaken the printing blanket and cause 
the printing blanket to wear out prematurely. 

It is a feature of the present invention to over- 
come the deficiencies in the prior art printing blan- 
kets described above. The present invention pro- 30 
vides a method for making a laminated printing 
blanket by forming a base ply and a surface layer 
and disposing therebetween an intermediate com- 
pressible layer formed by incorporating microcaps- 
ules in an elastomeric matrix. 35 

In accordance with one aspect of the method 
of the present invention, at least one fabric sub- 
strate layer is provided. An intermediate compress- 
ible layer of an elastomeric material is formed 
thereon. The elastomeric material has a substan- 40 
tially uniform thickness and has microcapsules in- 
corporated therein and substantially uniform distrib- 
uted throughout the compressible layer. The com- 
pressible layer is maintained at a temperature be- 
low the melting point of the microcapsules for a 45 
time sufficient to cause the elastomeric material to 
vulcanize to a degree sufficient to substantially fix 
the positions of the microcapsules within the com- 
pressible layer. A surface layer is provided over the 
compressible layer to form a printing blanket con- so 
struction which is vulcanized to cure ail of the 
layers and provide the compressible layer with 
substantially uniformly distributed voids of substan- 
tially uniform size. In a preferred form, the 
elastomeric material including the microcapsules is 55 
initially fixed by adding an accelerator capable of 
permitting vulcanization of the elastomeric material 
at a temperature ranging from 43 to 77* C (1 10* F- 
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170 F), over a time period ranging from 1 to 12 
hours. These temperature conditions, which are 
below the melting point of the microcapsules, 
cause an initial vulcanization of the elastomer com- 
pound to form the intermediate layer. Then all of 
the layers are laminated to create a unitary printing 
blanket by finally vulcanizing the assembly under 
controlled heat and pressure. The final product 
comprises a laminated printing blanket including at 
least one substrate layer, a surface layer, and a 
compressible intermediate layer disposed there- 
between. The intermediate layer has a closed-cell 
cellular structure having substantially uniform thick- 
ness and substantially evenly distributed voids of 
substantially uniform size, in which the voids are 
not interconnected. Additional reinforcing fabric lay- 
ers may also be incorporated therein. 

Other details, features, objects, uses and ad- 
vantages of this invention will become apparent 
from the embodiments thereof presented by the 
way of example in the following detailed descrip- 
tion, the accompanying drawings, and the appen- 
ded claims. 

In order that the invention may be more readily 
understood, reference will now be made by exam- 
ple to the accompanying drawings in which: 

Fig. 1 illustrates a cross section of a printing 
blanket of the present invention, indicating the rela- 
tionship of the layers; and 

Fig. 2 is a flow diagram, illustrating the steps 
comprising the method of the present invention. 

Reference is now made to Fig. 1 which illus- 
trates a printing blanket made according to the 
present invention. The printing blanket 10 com- 
prises a surface layer 20, a reinforcing fabric layer 
22, a compressible layer 24, and at least one 
additional layer of fabric as a substrate or base. For 
purposes of illustration, two substrate fabric layers 
26 and 27 are shown in the drawing. Those skilled 
in the art will recognize that the number and types 
of layers used can vary depending on the uses 
intended. Adhesive layers 30, 32, 34 and 36 are 
preferred to ensure sufficient bonding between the 
different layers in the blanket. Voids 28 in the 
compressible layer 24 make possible displacement 
of the surface layer 20 without distortion thereof 
under operating conditions. As illustrated in the 
drawing, the voids 28 in the compressible layer 24 
have substantially uniform size and substantially 
uniform distribution and are not inter-connected. It 
has been found that the dimensions of the voids 28 
produced in the compressible layer 24 are gen- 
erally in the same range as the dimensions of the 
microcapsules used to create the voids. In general, 
the voids will be in the range of 10-125 microns in 
diameter, and preferably 20-60 microns. 

The compressible layer 24 is formed by an 
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elastomeric materia] having the usual processing, 
stabilizing, strengthening and curing additives and 
is formulated with reference to its specific applica- 
tion. As is known in the art, this formulation is 
different from the one used for the surface layer 
20. Any suitable polymeric material which is con- 
sidered a curable or vulcanizable material can be 
used; for example, natural rubber, styrene-butadi- 
ene rubber (S8R), EPOM (ethylene/propylene/non- 
conjugated diene ter-polymer rubber), butyl rubber, 
butadiene, acrylonitrile rubber (NBR), 
polyurethanes etc. An elastomer which is resistant 
to solvents and ink is preferable. 

The adhesive layers 30, 32, 34 and 36 may be 
any suitable elastomeric adhesive known in the art. 
Preferably the adhesive will be a rubber cement. 
The fabric layers 22, 26 and 27 should be made of 
plain woven fabric of lower extensibility in the warp 
direction (in the direction longitudinal to the ma- 
chining of the blanket), and are typically high grade 
cotton yarns, which are free from slubs and knots, 
weaving defects, seeds, etc. The fabric may also 
be rayon, nylon, polyester, or mixtures thereof. 
When applying adhesive to any of the fabric layers, 
it is usually spread with a knife-over-roll-spreader. 
The adhesive is applied in layers until the desired 
thickness is obtained. Typically, a fabric layer will 
be about 0.076 to 0.41 mm (0.003 to 0.016 in.) 
thick. 

The compressible layer 24 is formed by apply- 
ing the elastomeric compound as described above, 
containing microcapsules, to the fabric substrate 
26, also using a knife-over-roll-spreader. The 
elastomeric compound is brought to the desired 
consistency for spreading by adding a solvent. In 
general, a number of layers of the compound are 
required to make an intermediate layer 24 of the 
desired thickness. As each layer is applied, it is 
solidified, but not crossiinked, due to the evapora- 
tion of the solvent In general, the compressible 
layer will be about 0.20 to 0.38 mm (0.008 to 0.015 
in.) thick. It is preferred that the layer be about 0.28 
to 0.30 mm (0.011 to 0.012 in.) -thick. 

The surface layer 20 is made using the same 
procedure as is described in the making of the 
intermediate layer, using an elastomeric compound 
suitable for the working face of the printing blanket 
10. In general, a number of layers of compound are 
required to make a surface layer 20 of the desired 
thickness. In general, the surface layer 20 will be 
about 0.005 to 0.25 in. thick, preferably be about 
0.010 to 0.015 in. thick. It is most preferred to 
provide a surface layer in the range of about 0.30 
to 0.33 mm (0.012 to 0.015 in.) thick. 

According to the present invention, conven- 
tional resinous microcapsules that are known in the 
art may be used in the intermediate layer. Any 
microcapsules having the properties described 



herein will be suitable for use in the present inven- 
tion. Microcapsules having a melting point of about 
74* to 132" C (165* F to 270 " F) can be used.- 
Preferably, the microcapsules will melt at about 

5 82* (180* F). Some of the materials suitable for 
use in the microcapsules are phenolic resin, and 
thermoplastic materials such as polyvinyiidene 
chloride. Preferably, the materials used in making 
the microcapsules will be thermoplastics. Examples 

70 of such materials are polyvinyiidene chloride, poly 
methyl methacrylate, polyvinyl chloride, 
polyacrylonitrite, and copolymers thereof. Prefer- 
ably, a copolymer of acrylonitrile and vinylidene 
chloride will be used. Mixtures of different kinds of 

75 thermoplastic microcapsules may be used if de- 
sired. 

In addition, any of the resins. having the prop- 
erties that are described herein that are mentioned 
in U.S. Patent 2,797,201 may be used. Of course, it 
20 is understood that these materials named are illus- 
trative, and the present invention is not limited 
thereby. 

The microcapsules used in the method claimed 
are approximately spherical in shape and range 

25 from 10 to 100 microns in diameter, with an aver- 
age particle size of about 30-50 microns. These 
capsules are formed, for example, with a thin, 
elastic, thermoplastic shell which may be com- 
posed of vinylidene chloride/acrylonitrile copolymer * 

30 or similar material. These capsules may be formed 
as is generally described in U.S. Patent 2,797,201 
or U.S. Patent 3,615,972. The capsules may con- 
tain an inert gas to maintain their shape. The 
capsules may be mixed with the elastomeric matrix 

35 in any conventional method, such as dispersing 
them in a dough of the elastomer. The capsules 
are dispersed by mixing them uniformly throughout 
the elastomeric matrix for a controlled time period. 
Because the act of mixing generates a certain 

40 amount of heat, it is preferred not to mix longer 
than 30 minutes. Studies made utilizing an electron 
microscope, of the preferred embodiment, appear 
to indicate that a major portion, if not substantially 
ail of the microcapsules used in making the com- 

45 pressible layer are recognizable in the completed 
printing blanket when utilizing the method of the 
present invention. 

The amount and the size of the specific cap- 
sules used may be based on the desired compres- 

50 sibility cf the blanket. For example, microcapsules 
having an average diameter of 40 microns may be 
used in a ratio representing 50 percent of the 
elastcmeric material used in the compressible layer 
to produce a compressible layer having 50 percent 

55 voids. 

Preferably the presence of water is avoided 
during the incorporation of the microcapsules in the 
elastomer in order to avoid water vapor blowing 
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during any subsequent heating of the polymer. For 
this reason, the microcapsules are preferably dried 
before mixing the elastomer. 

Reference is now made to Fig. 2 which is a 
flow diagram illustrating the steps in one method of 
preparing the printing blanket of the invention. The 
reference numbers used in Fig. 2 are the same as 
those used in Fig. 1 where the same elements are 
described. As noted in the flow diagram adhesive 
layer 34 is spread on the upper surface of sub- 
strate layer 26; compressible layer 24 is formed by 
mixing microcapsules and an activator or accelera- 
tor with an elastomeric compound for about 30 
minutes; and the compound is spread onto the 
fabric substrate 26. In general, a number of layers 
of compound are required to obtain the desired 
thickness of the compressible layer. A layer of 
adhesive 32 is then spread on the upper surface of 
the layer 24, and the fabric layer 22 as bonded to 
the layer 24. The resulting assembly is then sub- 
jected to sufficient heat to initially vulcanize layer 
24 to a degree sufficient to set the structure of the 
polymer matrix with the microcapsules fixed in 
position thereon, said vulcanization being made 
possible by the addition of an accelerator that 
promotes the vulcanization at a low temperature. 
Vulcanization at 66 *C (150* F) for 8 hours is pre- 
ferred, however, a temperature range of 43* to 
77* C (1.10* to 170* F) for periods of 1 to 12 hours 
may also be used. Theoretically, ambient tempera- 
tures for longer periods of time are also possible. 
The preferred accelerator referred to in this exam- 
ple is a dithiocarbamate such as the one sold 
under the name "Butyl-Eight" (trademark), which is ' 
available from R.T. Vanderbilt Co. Other examples 
of accelerators useful in this invention are 
piperidiniurn pentamethylene dithiocarbamate 
(Accel 552 (trademark), available from Dupont 
Corp), zinc dibenzyl dithiocarbamate (Arazate 
(trademark),, available from Uniroyai), zinc dibutyl 
dithiocarbamate (Butyl Ziram (trademark), available 
from Pennwalt). This low temperature vulcanizing 
step creates a permanent cell structure which is 
not changed throughout the rest of the manufactur- 
ing process. 

In the preferred embodiment of the invention, 
the Sow temperature initial vulcanization, using the 
accelerator, will cause optimum final vulcanization 
of the compressible layer. This is, substantially all 
the sites in the polymer, which are most suscept- 
ible to crosslinking, are crosslinked in this step, 
said crosslinking providing the preferred elastic 
modulus and resiliency and other elastic properties 
of the elastomer. Of course, those skilled in the art 
will recognize that, in a rubber product, crosslinking 
is a continuing process, and that no rubber material 
is ever completely crosslinked. Therefore, those 
skilled in the art will recognize that the vulcaniza- 
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tion in the low temperature cure of the compress- 
ible layer may be interrupted prior to optimum 
vulcanization as long as the elastomeric matrix 
containing the microcapsules has set up sufficiently 

5 to "freeze" the microcapsules in position and still 
obtain an acceptable product. A thus "partially" 
vulcanized compressible layer may obtain better 
crosslinking with the base layer and the printing 
surface. One skilled in the art will also recognize, 

70 however, that a compressible layer, which has 
been substantially completely vulcanized, may be 
crosslinked to the base layer and the surface layer 
by means of an adhesive specifically formulated for 
that purpose. 

75 After curing compressible layer 24, a second 

substrate fabric layer 27 is laminated to the lower 
surface of layer 26, by means of adhesive layer 36, 
on laminating pinch rollers. Following this step, the 
working surface layer 20, compounded as de- 
20 scribed above, is applied to the upper surface of 
reinforcing fabric layer 22, using adhesive layer 30 
to achieve a bond. The resultant assembly is then 
subjected to the final vulcanization process known 
in the art, at a temperature range of 132* to 
25 160*C (270 ' F to .320 "F), and preferably 143* to 
149*C (290 *F to 300 * F), for one-half hour to 16* 
hours under pressures ranging from atmospheric to 
5.2 bars (75 psi). These variables will depend on 
the exact compounding. 
30 In the final vulcanizing step, paper having a 

fine finish is disposed in contact with the face of 
the printing blanket, together with a fine talc prior 
to placing the blanket in the vulcanizing oven. The 
paper, contacting the printing blanket surface, as- 
35 sures the smoothness of the printing blanket, since 
the smoothness of the paper is imparted to the 
printing blanket. For most applications, the finish so 
provided to the printing blanket will be. sufficient for 
its use, and grinding of the surface will not be 
40 required. 

It has been found that the step of subjecting 
the intermediate layer to a partial vulcanization or 
semi-cure causes the microcapsules to be cap- 
tured in stationary or set positions in the 
45 elastomeric matrix. Since the positions of the 
microcapsules are set in the matrix, the portions of 
the voids created by the microcapsules are pre- 
determined by the position of the microcapsules in 
the matrix. When the assembled blanket undergoes 
so the final vulcanization step, the already set struc- 
ture of the intermediate layer holds its shape and 
prevents the agglomeration of voids or the collapse 
of voids in the layer. This fixed position will not 
change under final processing of the blanket. 
55 It has been pointed out that the melting tem- 

perature of the microcapsules is below the final 
vulcanizing temperature. Obviously most, if not all 
of the microcapsules probably melt, but since they 
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are retained within closed cells, they appear to re- 
form, and act as a coating of the walls of the voids. 
It is also possible that some of the material will 
partially interact with the elastomer to form a new 
coating substance. Electron microscope studies 
have confirmed that the thermoplastic material from 
which the microcapsules are made remain the 
voids of the completed printing blanket. Of course, 
as long as the voids in the compressible layer are 
formed as described, the presence or absence of 
the microcapsule material in the voids will not 
affect the performance of the blanket. Regardless 
of what happens, the previously fixed void structure 
remains unchanged. 

The exact construction of the blanket may be 
varied according to its final use. For example, a 
single fabric substrate layer 26 may be utilized 
without layer 27, or a third or additional similar 
layers may be incorporated. It may also be desired 
to provide additional reinforcing fabric layers simi- 
lar to layer 22. 

Since, for production purposes, it is also possi- 
ble to prepare a compressible layer for use as an 
intermediate layer in a printing blanket in one loca- 
tion, and to ship the compressible layer to another 
location for fabrication of the blanket, the com- 
pressible layer, by itself, represents a separate 
feature of the of the instant invention. The com- 
pressible intermediate layer may be prepared by 
the same method described above in the descrip- 
tion of the preparation of the printing blanket, and 
will have generally the same parameters with re- 
gard to dimensions and distribution of voids. In 
such a case, it would be preferable to apply the 
compressible layer to at least one fabric substrate 
layer prior to vulcanizing and shipping. However, it 
is also possible to utilize a fabric or release paper 
as the substrate layer and reinforcing layer and 
strip off the compressible layer for shipping. In that 
case, these layers will be added later. 

Also, it will be recognized by those skilled in 
the art that it is possible to make a complete 
blanket construction, including a compressible- lay- 
er containing microcapsules and a dithiocarbamate 
accelerator, and subject the construction to a low 
temperature vulcanizing step in order to fix the 
microcapsules in the compressible layer as before, 
before subjecting the blanket construction to final 
vulcanization. 



Claims 

1. A method of making a laminated printing 
blanket construction comprising the steps of: 
providing at leat one fabric substrate layer (26), 
forming an intermediate compressible layer (24) of 
an elastomeric material thereon, said intermediate 



compressible layer having a substantially uniform 
thickness and having microcapsules incorporated 
therein, said microcapsules being substantially uni- 
formly distributed throughout said intermediate 

5 compressible layer, 

maintaining said intermediate compressible layer at 
a temperature below the melting point of said 
microcapsules for a time sufficient to cause said 
elastomeric material to vulcanize to a degree suffi- 

to cient to substantially fix the positions of said micro- 
- capsules within said intermediate compressible lay- 
er, 

providing a surface layer (20) over said intermedi- 
ate compressible layer to form a printing blanket 
15 construction, and 

vulcanising said construction to cure said layers 
and provide said intermediate layer (24) with sub- 
stantially uniformly distributed voids of substantially 
uniform size. 

20 2. A method as claimed in claim 1, in which the 

formation step for said intermediate compressible 
layer includes the steps of forming said elastomeric 
material, incorporating said microcapsules therein 
to form a mixture, spreading said mixture onto said 

25 fabric substrate layer, and applying a fabric re- 
inforcing layer (22) over the upper surface of said 
intermediate compressible layer. 

3. A method as claimed in claim 1 or 2, in 
which said construction is vulcanized at a tempera- 

30 ture of about 1 32 * to 1 60 ' C. 

4. A method of making a compressible layer 
(24) for use in a laminated printing blanket con- 
struction (10) comprising the steps of: 

forming said compressible layer of an elastomeric 
35 material and mixing microcapsules with said 
elastomeric material so that said microcapsules are 
substantially uniformly distributed therein, 
maintaining said compressible layer at a tempera- 
ture below the melting point of said microcapsules 
40 for a time sufficient to cause said elastomeric ma- 
terial to vulcanize to a degree sufficient to substan- 
tially fix the positions of said microcapsules within 
said compressible layer. 

thereby providing a compressible layer having a 
45 substantially uniform thickness with said micro- 
capsules being substantially uniformly distributed 
throughout said compressible layer. 

5. A method as claimed -in claim 1 . 2, 3 or 4, 
including the step of adding an accelerator to said 

50 compressible layer during formation thereof, said 
accelerator being capable of promoting vulcaniza- 
tion of said compressible layer at temperatures of 
between about 43 to 77 *C in from about 1 to 12 
hours. 

55 6. A method as claimed in claim 5, in which 

said accelerator is a dithiocarbamate. 
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7. A method as claimed in any preceding 
claim, in which said microcapsules are formed of a 
thermoplastic resin. 

8. A method as claimed in any preceding 
claim, in which said step of maintaining said com- 5 
pressible layer below the melting point of said • 
microcapsules is carried out at a temperature of 
about 43 to 77* C. 

9. A method as claimed in claim 5, in which 

said accelerator is a dithiocarbamate and said w 
microcapsules are of a copolymer of acrylonitrile 
and vinylidene chloride. 

10. A laminated printing blanket construction 
(10) comprising at least one substrate layer (26), a 
surface layer (20), and an intermediate compress- 15 
ible layer (24) having a substantially uniform thick- 
ness, said intermediate compressible layer com- 
prising an elastomeric material and having a cel- 
lular structure with a plurality of closed cells for- 
ming voids, said voids being of substantially uni- 20 
form size and being substantially uniformly distrib- 
uted throughout said intermediate compressible 
layer, said voids being formed by distributing 
microcapsules and an accelerator capable of caus- 
ing vulcanization of said elastomeric material at a 25 
temperature below the melting point of said micro- 
capsules within said intermediate compressible lay- 
er, and maintaining said intermediate compressible 
layer at a temperature below the melting tempera- 
ture of said microcapsules for a time sufficient to 30 
cause said elastomeric material to vulcanize to a 
degree sufficient to substantially* fix the positions of 

said microcapsule's within said intermediate com- 
pressible layer. 

11. A compressible layer (24) for use in a '35 
laminated printing blanket construction comprising 

an elastomeric material having a substantially uni- 
form thickness and having a cellular structure with 
a plurality of closed cells forming voids, said voids 
being of substantially uniform size and being sub- 40 
stantiaily evenly distributed throughout said com- 
pressible layer, said voids being formed by distrib- 
uting microcapsules and an accelerator capable of 
causing vulcanization of said elastomeric material 
at a temperature below the melting point of said 45 
microcapsules within said compressible layer, and 
maintaining said compressible layer at a tempera- 
ture below the melting temperature of said micro- 
capsules for a time sufficient to cause said 
elastomeric material to vulcanize to a degree suffi- 50 
cient to substantially fix the position of said micro- 
capsules within said compressible layer. 

12. A printing blanket or compressible layer as 
claimed in calim 10 or 11, in which said voids have 

a diameter in the range of from about 10 to 125 55 
microns. 



1 3. A printing blanket or compressible layer as 
claimed in claim 1.0, 11 or 12, in which said micro- 
capsules are formed of a thermoplastic resin. 



7 



EP 0 342 286 A1 



> JO 

-> 5 -> n 



1 n 



N3U eingereicht / Nevviy ^ 
Ncuvaliement depose i 



3-0 




FIG.l 



26 y 



ADHESIVE SPREAD ON 
SUBSTRATE 



I 



24 x 
26' 



y"28 ELASTOMER COMPOSITION 

>34 SPREAD ON SU8STRATE 



LAYER TO THICKNESS 

i 



22 ~\32 ^28 REINFORCING FABRIC LAYER 

tzt — '- — ~ 



24 
26 



jpPjSga WITH ADHESIVE LAMINATED TO 
JggSm "34 ELASTOMER ON ROLLER 



E 





VULCANIZATION IN HOT 




ROOM AT 150° F FOR 8 




HOURS 



E 




OQ SECOND SUBSTRATE 

/£°^32 LAYER ADDED USING 
K/ *- / l/ SAME STEPS AS ADDITION 

OH " OF REINFORCING LAYER 
36 



3 



ELASTOMER 
FORMULATED FOR 
INTERMEDIATE LAYER 
INCLUDING MICRO 
CAPSULES AND 
ACTIVATED 
DITHIOCARBAMATE 
ACCELERATOR 



20 V N.N x3Q SPREAD ON SURFACE 

99 — ^/y/x/xa^-32 i ayfr 




VULCANIZATION OF 
BLANKET ASSEMBLY 
AT 270° - 320° 


24 — @EJg£g^g~ 28 


► 


26-^8^*^34 



27 



FIG.2 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 88 30 4575 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Iw. CI. 4) 



m 



m 

o 
o 

5 



Y,D 
A,D 
A 



FR-A-2 163 041 (DAYCO CORP. ) 

* Page 3, lines 21-39; example 1 * 

PATENT ABSTRACTS OF JAPAN, vol. 10, no. 
176 (M-491)[2232], 20th June 1986; & 
JP-A-61 27 295 (SUMITOMO RUBBER IND. 
LTD) 05-02-1986 

* Abstract * 

FR-A-2 095 534 (DUNL0P HOLDINGS LTD) 

* Page 3, lines 19-30 * 

US-A-4 042 743 (C.E. LARSON) 

* Claims 1-7 * 

FR-A-2 198 843 (CONTINENTAL 
GUMMI-WERKE) 

* Page 3, lines 32-40 * 



The present search report has been drawn up for all claims 



Place of search 



THE HAGUE 



Date of completion of (be search 

13-01-1989 



1-13 



1-3,7, 
10,11 



1-3,7, 
10,11 

10,11 
11 



B 41 N 9/02 



TECHNICAL FIELDS 
SEARCHED (Int. CI.4) 



B 41 N 9/00 



Examiner 

DUPART J-M.B. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



